irritation of flour as froin mites in flour. Van Leuwen had divided respiratory allergics into specific and non-specific groups and had found that the non-specific group reacted constantly to human dandruff. Many patients with vasomotor rhinitis were susceptible to cold and so were disturbed when getting up in the mornings; changes of temperature were perhaps the commonest cause of such reactions in susceptible individuals.
irritation of flour as froin mites in flour. Van Leuwen had divided respiratory allergics into specific and non-specific groups and had found that the non-specific group reacted constantly to human dandruff. Many patients with vasomotor rhinitis were susceptible to cold and so were disturbed when getting up in the mornings; changes of temperature were perhaps the commonest cause of such reactions in susceptible individuals.
Dr. Adam had called attention to the possibility, in these days when milk was being distributed freely to school children, of many of them being sensitive to it, so that it might arouse vasomotor attacks in the nose, or even be a contributory cause of allergic deafness in young people. Vasomotor rhinitis was common in children and this should be taken into consideration when such children were sent as candidates for a tonsil, or tonsil-and-adenoid, operation under the schemes of the Education Authorities.
W. S. THACKER NEVILLE said he used ionization as a preventive of hay-fever, but if a patient already had hay-fever he did not do anything. This year he had used 1 c.c. of a 4% solution of histidine and the result was miraculous. The nose of the patient had been much obstructed but one injection had cured him; histidine, however, would not have much effect on chronic vasomotor rhinitis.
The Operative Treatment of Chronic Sinus Infection By BEDFORD RUSSELL THE purpose of this paper is to emphasize the continuity of chronic sinusitis, and also the importance of cedema and osteitis in the maintenance of the disease, and the diagnostic importance of cedema and hypersemia as opposed to the presence of pus. Twenty-five years ago, if transillumination showed dullness of an antrum, it was lavaged. If pus was found sinusitis was diagnosed, and if no pus was found it was usual to ascribe the symptoms to nerve8, the opacity being then ascribed to the sclerosis of past infection, but the sclerosis of the mucosa or bone was not always regarded as indicating any legacy of disease. Sinusitis was considered to be a thing of no continuity, though it was noticed that some people got more attacks than others. Experience of war wounds proved the persistence of residual sepsis in bone and other tissues, and with much careful histological work (Johnathan Wright and Smith' and Pickworth2) have paved the way for the recognition of sinusitis as progressive. Though the vast majority of nasal infections may resolve completely, many do not; anyone who suffered badly from the infections of the years 1890, 1918, 1929, and 1932 has probably retained histological evidence of them in the mucoperiosteum ot his sinuses. The signs and symptoms of sinusitis in a given individual tend to alter with the passage of the years, and a patient who is suffering from sinus-headaches will say, " There is nothing wrong with my nose. I used to suffer dreadfully from colds, but now I never use a handkerchief and you can't give me a cold ".
In the past an undue amount of attention was paid to the presence of pus as a diagnostic point, but I now regard imprisoned subepithelial cedema as the essential lesion in the maintenance of chronic sinusitis and in promoting its spread. Swelling of soft tissues in response to inflammation is either due to hyperaemia or to cedema. If the cedema is produced by blockage or increased permeability of the lymphatics, its pressure cannot rise above the blood-pressure; but the intrinsic cedema of the individual cells forming the submucous layer of the nasal mucosa is due to increased osmotic pressure caused by the breaking down of large colloidal molecules into small ones; this pressure can be higher than the blood-pressure, being the probable cause of the death of the mucous membrane occasionally seen in acute frontal sinusitis.
There is a fundamental difference between the mechanical conditions obtaining in the nose and those elsewhere in the body, in that among elastic tissues there is room for cedema to come and go, whereas in the closed box constituted by the nasal cavities, and in particular by a sinus with a blocked ostium, cedema assumes an overwhelming mechanical importance. The rate and extent of the production of cedema, even in chronic conditions, are both surprising, and they were not easy to observe before the use of contrast-media in radiology. The films shown indicate that the mucosa can swell so as to occupy a sinus to the exclusion of air (figs. 1, 2, 3, and 4), The effect of the cedema, shown in fig. 2 , is to block the ostium as effectually as would bone. The ostium of a sphenoid which has been opened presents opportunities for observation not afforded by other sinuses, and I have seen an ostium close and open in a few seconds with subepithelial cedema.
Bone is permeable to fluids. We know (Sluder3) that cocaine will soak through the bony wall of a sphenoidal sinus and paralyse the Gasserian ganglion, and Ferris Smith found that the brain was stained by picric acid placed in a sphenoidal sinus denuded of its lining; also Pickworth's' work indicates that even organisms can go through from the sphenoidal sinus to the pituitary gland. It is to be expected therefore that when pressure occurs in an infected sinus, the mucoperiosteum and finally the bony wall of the sinus become infected (Wright andI Smith5). Lowndes Yates6 showed that dyes were absorbed along the lymphatics from the sinuses wNith defective ciliary activity and quickly appeared in the urine w-hen the cilia wN-ere active, the dye was swept out of the ostium, so that pus coming from an ostium may be indicative of a condition which is relatively healthier than onie in -hich there is no discharge. Cases occur in which no pus appears in the nose, but in which the instillation of normal saline into the nose is followed by unmistakable signs of septic absorption. This possibility of toxic absorption from the nose can be rendered still more evident by Yates' test: If 0.400 indigo-carmine is sprayed into the nasal cav-ities it is normally removed by the cilia and appears on the ciliary paths between the fauces. If toxic absorption is present, the dye appears in the lvmphatics w-hich run beneath the mucous membrane of the posterior pharyngeal wall. More striking still are the experiments of Le Gros Clarke upon normal guinea-pigs.7 One important point is the duration of the disease. A patient, aged 37, complains of one arresting svmptom such as pain, for perhaps three months following an attack of influenza; there is obvious chronic suppuration in the left antrum. The patient w-as born in 1900 and was well until he had a sore throat or bronchitis in 1918. This indicates a possibility of infection with the Streptococcus pyogenes. Inquiry reveals that pain over the left eye was a feature of the illness, but the oculist was unable to find any eye trouble. A skiagram shows not only an opaque left antrum but a 5 Op. cit. p. 8, footnote 1.
slight haziness of the left frontal sinus as well. You cannot assure such a patient that an operation upon the left antrum will relieve the pain. If you drain the antrum only, and ignore the other cells which were once inflamed, you risk a post-operative aggravation in the frontal sinus followed by persistence of the pain. It remains to decide in each case whether an isolated cell or group of cells is concerned, or Mwhether the sinusitis has already become diffuse, and whether the oedema has become too advanced for simple drainage to cope with it. Failure to make such decisions justifies the derisive aphorism " Once a sinus operation, always a sinus operation
We are often faced with a clear indication for an operation wN-hich may even be the fourth, although the earlier ones had been skilfully performed. It is to overcome this stigma that some surgeons have conceived operations which are condemned as too drastic.
The peculiar difficulties presented by the operative treatment of chronic frontal sinusitis have all been introduced by a laudable desire to avoid disfigurement. In the ol0( days surgeons obliterated the sinus, and the disease, as a rule, was arrested. When sinusitis is confined to the frontal sinus I have employed Harmer's operation upon many occasions w%ith satisfactory results: it has the advantage of being an ambulatory treatment.
The operation which Ferris Smith described here three years agos is admirable in conception, technique, and results, so far as the sphenoidal sinus and ethmoids are concerned, but it has limitations, imposed by the degree of osteitis. I have followed up nine cases since January 1935. In only two cases, I have not been consulted since by the patient for more or less important symptoms. In two there has been pronounced discomfort with crusting and discharge. In one case diplopia persisted for twelve months. In the remaining four there has been continuous crusting and discharge, which has occasionally led to acute pain, owing to retention. Two have had to be re-opened, one for stenosis and one for trouble with the skin-graft. Skin occasionally gets out of hand when elevated above its station and used as a graft, the residual sepsis in the bone leads to a proliferative dermatitis which suggests cholesteatoma. The position of the incision is not quite the best. It is a curved one, made upon a curved plane, so that contraction tends to make the scar stand out in a sort of web. I believe that a flat plane should be sought, and that there need be no fear of coming far forward in search of one. In spite of these criticisms, the Ferris-Smith operation is a good one, and the patients are all grateful for the improvement.
If there were no osteitis, but only inflammation of the mucosa, there would be hope for a complete cure of any sinusitis by removal of the mucosa. But the underlying osteitis, no matter in which sinus, reinfects the new lining, whether that consists of columnar ciliated epithelium, scar-tissue, or squamous epithelium. In principle all infected linings should be removed where practicable, but limitations are imposed 230 12 by the osteitis, which sooner or later becomes a dominating feature in chronic infection in any sinus, and operation should be so planned that when the inevitable reinfection of the new lining occurs, the mechanical conditions will be such that sinus block cannot occur.
War experience taught the reality of residual sepsis, particularly in bone. The infecting organisms are encysted in a situation almost unassailable by the processes of repair. Luckily their power of resurrection seems to deteriorate with the years, but they are still there, and may take advantage of a new infection to leap into activity again.
Inflammatory activity in one septic focus is likely to be followed by activity in anly or all other septic foci, and it is better to deal with the older focus first. It is easy to fall into the error of operating only upon that side on which there is pain, the original side having long since lost its power to put forth the remedial effort which may result in pain. Omission of the primary focus from the scope of the operation is likely to be followed by activity in secondary foci such as infected kidneys-with serious results. I can recall such a patient in whom operations upon uterus, tonsils. and antra caused weeks of pyrexia, but in whom the opening of all the sinuses intranasally led to no pyrexia but to disappearance of symptoms which had not previouslyI been ascribed to ethmoiditis. If pressure develops in a focus, histamine-like juices are forced into the surrounding tissues, causing vasodilatation, so that refractory haemorrhage should be an indication to speed up the operation rather than to spend the time trying to stop the bleeding. This vasodilatation is a guide in diagnosis too: if every part of the nose bleaches with adrenaline, except one middle turbinate, there is reason to suspect the presence of aln infected and undrained cell somewhere under its shelter.
The operation described has been reserved mainly for the cases which have been operated upon several times previously, or in which a large operation was considere(d the only chance of improving them.
In 1934 Mr. J. B. Horgan came over from Cork to demonstrate how to reach the posterior sinuses and ethmoids via the antrum. I was so much impressed with the ease and safety of this approach and with the excellent exposure obtained that I have siince employed a transantral approach in preference to an intranasal. Horgan is careful to leave the turbinates alone, and the interior of a nose treated by his method9 shows little trace of operative interference, but while his method is ideal in cases of miioderate duration in which osteitis has not become the dominating feature, I have been forced to reconsider the question of sparing the turbinates in severe cases in a(lults.
There is a natural reluctance to remove the inferior turbinate, and if infected cells be left, removal is certainly followed by crusting; but crusting is by no means inevitable. Crusting occurs in cases in which a skin-graft is used, and in all frontalsinus cases which are grafted.
Skin-grafting may perhaps be emploved in the fronto-nasal duct, but it should never be employed in the sphenoid, ethmoids, or antrum. Excellent immediate plastic results were obtained in many of these cases years ago, but in only one case in which the antrum was grafted has it been possible to leave it so permanently. The graft gradually becomes lifted up upon a layer of very tough scar-tissue which finallv becomes oedematous, and upon the surface of it there form crusts which consist partlof squames and partly of dried secretion which has come from the neighbouring mucous surfaces.
The distress which results from the retention of secretion due to post-operative oedema justifies the operator in going to great lengths to avoid it. To the Horgan type of operation was added, first the removal of the middle turbinate, then that of the inferior turbinate, and finally the removal of the whole turbinate-bearing area. The 91926, J. Laryng. and Otol. 41, 510. niasal.passage, ethmoid area, and antrum are turned into one large cavitv and the procedure is termed " cavitation ".
After a suitable hypnotic, gas-and-oxygen anaesthesia is maintained through an intratracheal tube, to prevent blood gaining access to the larynx. A replacement is then carried out with adrenaline or neosynephrin, which diminishes the bleeding.
The operation begins with a sublabial approach to the antrum, and usually includes a removal of the antral lining, but on occasion the antrum may be employed merely as a corridor for access to the posterior sinuses. The antrum is then packed with gauze soaked in peroxide while the anterior ends of inferior and middle turbinates are freed from their attachments.
The bony wall of the inferior meatus is next removed with a conchotome. after which a suitable flap is cut from the mucosa and allowed to fall over into the lower part of the antrum. The rest of the nasal wall of the antruim is then removed. An upward incision is made as far forward as possible. and meets the inferior turbinate ?%.,1 incision made through the nostril, freeing the turbinate and its supporting buttress anteriorly. The incision is continued up until it meets the floor of the anterior ethmoidal cells. The inferior turbinate is then swung outwards and is removed through the antrum. The antral wall where it forms the middle meatus, is removed with a conchotome.
The floor of the middle ethmoidal cells is. next removed. The first step is the insertion of the upper blade of a sphenoidal forceps into the middle meatus through the antral ostium. The floor of this cell and then of all the anterior cells that can be reached is nibbled away till the wall of the orbit is reached, after which the posterior ethmoidal cells are treated in the same way. The middle turbinate is then removed through the antrum, in the same way as was the inferior. In many cases it is now possible to remove the party-wall between the posterior ethmoidal cells and the sphenoidal sinus. An easier way is to find the sphenoid ostium intranasally, and remove some of its anterior wall, after which a probe is left in the cell. This forms a guide with the help of which the spheno-ethmoid wall is removed with more confidence through the antrum.
The superior turbinate is next exposed by the removal of the intervening portions of the posterior ethmoidal cells. The larger blade of a large conchotome is placed in the olfactory cleft and the greater part of the turbinate is safely removed in one bite. Its remaining portions are then nibbled away with a small conchotome, and the removal of the nasal wall of the ethmoidal cell-mass is completed as far forward as possible. The mucosa is all removed, the bone of the anterior cranial fossa being left clean. In some cases it is possible to remove all the ethmoidal cells, and even part of the floor of the frontal sinus, which is desirable where feasible. During this part of the operation full use is made of the exposure permitted by the nasal combined with the transantral route. The nasal route alone is usuallv difficult and unsafe compared with the ease and safety afforded by the use of one route as a window through which the operator has visual control over instruments introduced by the other route.
The bleeding is often more than from a Caldwell-Luc operation, but just as in the antrum bleeding continues until the lining has been removed, bleeding from the rest of the cells continues until the operator has dealt with all the guilty cells. If there is doubt as to which cells need opening, it may be said that persistence of bleeding indicates that the task is unfinished. The arrest of bleeding thus obtained renders it unnecessary to pack the nose after operation.
When every attainable cell has been removed, the cavity is swabbed with strong peroxide of hydrogen, which not only stops oozing but floats up small bony particles; and also, by the colour of the froth, indicates any small bleeding point which needs pinching. The sphenopalatine artery was ligatured on two occasions early in the series, but this has been found as unnecessary as it is in the case of the ethmoidal arteries. Reactionary haemorrhage is rare. After-treatment is confined for four days to the use of vasoconstricting sprays and the sniffing of coll. alk., after which discharge and crust are removed by suction, over a period of several weeks.
Pain, with swelling of the cheek, begins about the fourth day and is often severe for a week or more. In one bilateral case, apparently symmetrical, no pain occurred upon the first side, but pain was severe after operation on the second side three weeks later. Mr. Godsall, of the Prince Alfred Hospital in Sydney, tells me that pain is less in cases in which the periosteum is carefully sutured over the sublabial opening.
Otitis media is rare during the warmer months, but is not infrequent in cases which have perforce to be treated without a long interval after a cold.
Secondary haemorrhage was common in the earlier cases in the series, but has been rare lately. This may be due to more nearly perfect removal of infected mucosa. It may also be due to the introduction of the use of prontosil; the cases in which there is bleeding are always those infected with a haemolytic streptococcus, and prontosil is given in any such case in which there is indication of post-operative infective activity.
If there has been radiological or other indication of the existence of frontal sinusitis 234 before the operation, latent sepsis in that cell may become active, and a logically planned operation in such cases should comprise external drainage of the frontal sinus either at the same sitting or later.
No case of meningitis has occurred, either with Horgan's operation or with this development of the operation that he described. One death only has occurred which was a direct result of the magnitude of the operation. The patient was having severe headaches in spite of palliative measures. All the sinuses were crammed with inflamed polypi which bled furiously, and the patient collapsed five hours after the operation. Two deaths occurred as the result of extending the sphenoidostomy till cancellous bone was reached. One of these patients, while at home five weeks after the operation, suddenly became ill. The skiagram showed absorption of the basisphenoid, and the patient died of osteomyelitis shortly afterwards. The third patient died of septicaemia. No post-mortem examination was obtainable, but I think that osteomyelitis probably occurred in this case also.
These three deaths were the only ones due to the operation, and give a mortality of under 2% during three and a half years, but I regard them as due rather to bad judgment than to the plan of the operation.
In each of these cases, the operation was performed for rapidly increasing headaches in cases of sinusitis of long standing.
Crusting does not seem to occur in the cases treated for asthma. Asthma is not sinusitis, although sinusitis may co-exist with the gross cedema which characterizes the sinus-lining of all the asthmatics I have seen. I do not consider that the nose of an asthmatic has been properly treated until all the sinuses which contain polypi have been widely opened, or better still relieved of their swollen linings.
In migraine also, although the pain in my opinion is generated mechanically in the sinuses, there need be no sinusitis, but the relief to the symptoms in two cases is convincing. The patients have had no migraine since the operation two years ago.
In another case there was sinusitis, and the patient's chronic iritis was attributed to the condition of the left sphenoidal sinus. No pus was seen at any time in the nose, but the left antrum and sphenoidal sinus were full of polypi. She had a severe secondary haemorrhage on the tenth day, probably due to a pre-existing heemolytic streptococcal infection. In yet another case giant urticaria began on the right side of the head and gradually spread to the trunk; no doubt it was derived from an antral infection due to old dental trouble. The ordinary skiagram showed no abnormality, but an cedema of the lining was clearly shown when a lipiodol replacement had been carried out.
Discussion.-A. J. WRIGHT said he thought that the way to avoid causing pain was to avoid bruising, and to avoid bruising a large incision should be made in the soft parts, so that the surgeon could work through an adequate opening, and remove bone with the gouge and mallet, rather than with a burr and punch forceps.
T. B. LAYTON said that he came intending to criticize Mr. Bedford Russell's operation, as it was the antithesis of all he was striving for in rhinology, namely, to devise and perform operations which removed the irreducible amount of mucous membrane, and, if possible, so left the nose that one could not recognize, with the nasal speculum, that any operation had been done. Yet he must admit that the patients shown by Mr. Bedford Russell had been materially benefited by the operation.
The important thing in the paper was the stress which was laid on the difference between suppurative sinusitis and the polypoid reaction unassociated with suppuration. He thought nobody should use the word " sinusitis " to-day without an explanatory adjective. In suppurative inflammation of the sinuses wonderful results were obtained from drainage operations, if properly performed. Such were of no use where there was nothing to drain, and he thought that was where many operations failed, because drainage had been continued for polypoid reactions.
The paper advocated the replacement of drainage by eradication, but he (the speaker)
hoped that that idea would not last long. He believed that when the pathology of these diseases had been studied more, non-operative means of treatment would be found, and that the secret of success would be in early and correct diagnosis. G. EWART MARTIN asked what were the after-results of these cases in relation to crusting, and the effect on the nasopharynx and larynx. He had worked with Greenfield Sluder and was surprised to see that Mr. Bedford Russell removed the whole of the inferior turbinal and destroyed the inferior meatus. Sluder always insisted that if there was an antral, as well as an ethmoidal, infection, the antral drainage should be coinpleted first and the ethmoidal operation performed later. In the radical antrum operation, in order to conserve the inferior turbinal and the inferior meatus, he always opened into the middle meatus instead of the inferior meatus, and removed the whole of the ethmoidal region as completely as Mr. Bedford Russell suggested. In Edinburgh they had carried out this operation for the last sixteen years with very good results, in spite of the criticism which was levelled against the operation as being too radical. Everyone, naturally, had fatalities in a radical ethmoidal operation, due to defects in the cribriform plate, which could not be foreseen and which might even complicate a septum operation. Free removal or destruction of the inferior turbinal was prejudicial to the condition of the pharynx and larynx, as the patient might develop a chronic laryngitis or a pachydermia, such as often followed atrophic rhinitis.
BEDFORD RUSSELL (in reply) agreed with Mr. Layton that there was probably an essential difference between streptococcal aedema and allergic oedema; he also agreed with Mr. Layton that the ideal treatment was non-operative. He had been brought up to regard operation as a confession of failure. Most of the patients under review had had a good deal of treatment of all sorts along conservative lines before he saw them. He had been struck by the number of these patients who said they would agree to have the operation over again, though it was painful, because of the relief brought to them which they had never gained under conservative measures. Colds should be treated with ephedrine; there would then be less chronic sinusitis to be treated surgically fifteen years later. Many people having had colds for ten years, then ceased to have them ; and at 40 years of age they came with headaches, and said it was impossible to give them a cold. He thought the different complaints were merely manifestations of the same condition at different stages.
In reply to Mr. Ewart Martin, he was glad to hear from someone who had worked under Sluder. He agreed that the-inferior turbinate must be regarded as a physiological body, but this operation was done for conditions which were ruining the patient's life.
